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1020030046295 W^ ^^}: 2003/10/14 

^ ^£^1 ^^>^ 1}-'^<^1 ^tt ^^S., iflofl ^e) 
Hfl-Jd^ ^^^tb ^, ^^1 ^S'a-<H1 ^-a: 'fj-^^l ^^^«^>7]«H1 a^A-l m>g 

^e) tiflAio] ^ ^^o^ ^^^^ S.^<^] ^^^]^ i^f^^ ^^^*l-:n.. o]^6\] 

iJ-xl ^c^B^- ^ AVsj-^^^o] ^#0.^ ^<=1^4 

«o^;^l ^<a^ ^l^'^l^i^ ^2l-^^#oi ^e) n ^> 

lafl^Jd ^ ^^^^ :^]^ ^^^^o] «fl^si ^^^^M ^ 9X 

£ 2c 

«fl^, -yr^^^^ 
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^S.:^] Mfl^ ^'^^ ^^{Method of forming copper wiring in semiconductor 
device} 

1^ ^3fl HflAi ^^*>7l ^t!: ^:^>^ ^^5.. 

£ 2a ^^1 2c^ ^ ^^l<^lo11 4^ ^£^1 T^sl afl^ ^^^^ 

7l ^t!: ^^>^ 



11, 21: 7]:^ 12, 22: 1 

13, 23: 9^^} ^^If' 14, 24: t:1-n>^ ssfl^ 

15, 25: ^el ^-a: 16, 26: 

17, 27: ^o^^ 18. 28: ^1 2 ^<a^ 

200: -^dii 210: 

220: 
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<io> ^ ^£.^1 ^;^>2^ tifl^ Hj-'^oil ^tb ^-^S, ^^1 n^el ^^a: ^ 

^^^1^ ^ SZfe ^£^1 ^^>^ T^el wfl^ wj-i^o]] ^tt ^^14. 

<ii> ^S.^] ^'^<^] ^tflfl-S. ^^ ^SCUltra Large Scale Integration; ULSI) 

^ ^^V^ ^l-2-^lHel(geoinetry)7> ti.-5:>n-o>ola.s.(sub-half-micron) 

#<>|S.^ ^ <asl£ ^ia<^lAi ^i£(circuit density)^ ^7l-^l-jl 

^^^o] ^o]. ^7lol^:£(electro-migration; EM)<^1 cflt!: ^"l-^^^l t^a-I ±^7.}^ ^^^i 

(integration circuit)<Hl -n-§-t!- '^S^^ :^flS( interconnect ion materiaOS. A]-g-£)ji oj^c}-. 
<i2> ^711, Af^o] 7}^^ nfl^ ilJ-'^o.^fe- #Bl7l>^^^(PVD)'S/e11-S--f (reflow), 21- 

^7l>^>#2}-ig(CVD), ^7l S^CElectropiating)'^, -¥-^7l H^(Electroless-plat ing)'^ -^o] 
9X^^, <='l #<^lAi AisHl^ ^&1 D))^ ^^§o] a]j72^ <y:st!: €7] £^^^4 ^^7l^ 

<13> HflAjO^ ^e^-. a>£^l ^^>0^ tiflAl ^ :g.;^ ofl 

^7]^O^S. <?!^^l-7l tllc> ^IM* ^ HflAlol ^^IS]^ H^^l» -^Alcll ^A^Al^l^ 
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(CMP) ^^i^S <^i^>^>^ ^1^*>^ T^sl wfl^s)- ^el(isolation)^l^cf. 



<i5> £ 1^ ^5fl tiVH^l i^>^ tifl^ ^^*>7l ^th ^7^^ ^^Soir^-. 

<16> 71^(11) >a-<^l 1 ^<?!^(12) ^ ^^1#(13)^ ^^^«^>31. tfi^V^ 7li^ o.^. 

'^^} ^^1#(13) ^ ;=5ll 1 ^<^e^-(i2)^ ^2^-^]-*^ 311^(14)^ ^^^W. 

<i7> rfu>Ai ijfl^cu)^ i^tb 91^} ^^1#(13) K^-ir ^e) ^^1- u^^] ^£^^-(15)^ 
^^^s^>^, 3i||^(14)ol ^^^1 nl)^£):£S. ^^^^ ^^^t!-4. 7M1^ <?lp> 

* ^i^l#(13)<^l ^^l^H 4€(14) ifl<^l ^el wfl^(16)^ ^^^^ 

4. o]^. T^sl wfl^(16)^ ^^fl ^Hl «oM ^^^(17) ^ 2 

^^^(18)^ ^^^t!:4-. 

<i8> ^2fl «ci-^^ yfl>a(16)-9.s.^Bl ^el ^>^>7> sq^s. ^-a: «J-;^1*> 

7l T^el «oM :£^^(15)5]- ^el ^>:> ^o^e^-d?) o.^ ^e) wl]^(16)^ ^-g- 

(Electro-migration and stress migrat ion)©!] ^'^J*}^ afl'Jd ^^^^ , ^1 

A] "A"ofl q-E^-i^ wi-sv ^o], ^a> hj-^] 17)^1)- ^e] ^av ^^^] j^^n^dS) a> 
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^M<=>\]^^ ^oiM-^ 9X^. <^]^m ^<^nii7)^- ^v^f-cis, 15 ^ 

16)4^ ^I'S ^^^^ ^^^] 7]<^A^v^. 



<20> oje-l^ s.^^ ^^^*>7l ^ ^^HHl o:)-^ aV^^fl ^^}^ HflA] 

1 i^^l-^ sji^^ ^^^*>^ ^^1; cfpV^ sfl^^ ^7l «?! 

^> «oM ^ ^e^f^* ^^^s:>^ ^7] t^^}^ v^iofl ^ 

^^^^>^ ii-z^l; ^ ^7l ^^^<=>] ^^^^ ^^1 ^3: ^^<H1 ^s] ^-a- ^^^q- 

^ ^1 2 ^^^^>JL. <^1* ^<?^^ ^^i-^l^l <i«^l ^7] tifl^^i- ^7] ^ 

^ ^^n^ ^l^oil^i^ ^^f^ ^ A>5i.^^^oi ^7] ^el afl^ 

<21> ^7lollA-l, ^7] ^^^^ iJ-^om l-e)-^P> IJ-^^S- ^ 

^ ^^1- S^^It^^ ^^^^>S1, ^71 -^^^17]- 50 ~ 500 A^S. 
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1020030046295 
=L ^o]Q^ ^^^^V'^. ^7] 

<22> ol^>, £1^^ #3^^>c»^ ^ ^^Sl ^Alc^ll- ^^f-o.s.>i*|, ^ ^t^^ 

^M1^>711 -i^tt^. ^Sm, ^ ^1^^ ojsHlA^ 7flAl£l^ ^Alc^jol] tb^^S]^ ^ o] 0>l^ £)- 
t:]-^- cl-^c^^^^ ^^S. ^^1 ^ ^^l<^lfe ^ ^^^^ 7flAl7|- ^^5^>£^ ^H, 

^HlTfl ^^*>7ll <t^^7l ^olcf. 

<23> £ 2a 2cfe ^ ^-^l^^lofl ^£^1 ^^}^ ^e] Hfl^ ^i^s> 

<24> £. 2al- ^3:*>^, 7l:S:(21) ^] 1 ^:?]: ^<S^(22) * ^i^> ^^1^^(23)^ 

^^^3:>JL, cfp>Al 71^^ o.^ <^^^\ ^^^1^(23) ^ ^] 1 ^<a^(22)^ t^^}^ 

(24)* ^>^^t!:Cf. c^-o>Ai 2l]^(24)# i^tb "S^V ^^^1#(23) K^-^ £ 

^ 9^^} <?1^> ^^1#(23)<^1 ^I^^H i^^>^ 5^^(24) i^oi] ^e:) all 

^(26)* ^-^^tbcf. ^ej i3flAi(26)* JL^^V l ^^^(22)^ S.^^] €^ 

♦ S.^^]^ £^#(200)* ^^^tb^. 

<25> '^7]<^1A-1, ;^1 1 ^^Bl-(22)^ tifl^3l)- /.}o]ci!^ 7] ^flsfl^lBlS. ^tb ^^1* ^ 

^*>7l ^31) ;<^-B-^l:* ^^S. ^^^^mc-1], <:^1» -i-ol. ^^it<^l 1.5 tfl^l 4.5 ifl 

Si02 7ll^o]l H. F, C, CH3 ^01 ^^^o.^ ^^5]^ 9X^ l-^<^m, C-H# 7l^ ^^S. 



%^ 'U^}- 2003/10/14 
Mg. Cd, Be. Sn, Pd 
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SiLKTM;^l#. FlareTM^l# -f-^ -^7] l-^(organic mater ial)<^lM-. <^]^ 1-^^ -^^ 
ol^. ^^o] 7]:g.j£(porosity)» #71- A] ^ c]-^^^ (porous) 
<26> o^xi} ;g^lf.(23)^ ^-^^M ^>^^*>7lM-. ^E] wj-^i s-A^^ 

7>;^l£^ S|-th7l>a-#2Vi^(CVD)-^S ^-B-t!: ^ ^s1^ SE^ 

^-^^ ^Sl§ ^>W>ol^ 7l]<iS] ^^^tbcf. 
<27> ^el £^^^(25)^ ionized PVD TiN, CVD TiN, MOCVD TiN, ionized PVD Ta, 

ionized PVD TaN, CVD Ta, CVD TaN, CVD WN # <^}=^ ^^^^t^. 
<28> :£^#(200)^ ^o^^'^IM- #e1-^i^> S.^ IJ-'S-^-^ ^^ ^ 

'U^ ^£ ^ S^AjT?! ^i<^]A-1 ^e^oi] 

t^f^cis] (grain boundary)'^! ^^slo^ ^e) 
^ ^1^^ ^^l^m ^^^<^1 9X^^, ^1^^ ^-§-*><^ ^l^t!: ^^^^1-^ 

^-^^<^1 Si^ Mg, Cd. Be. Sn, Pd Si- ^ciic,!^-. €^ £^#(200)^ s.^ 

^^S. 91^ ^21 afl^sl til^n> #7>» ^^^^ ^-^^^^ ^ ^ 9XS. 

^ ^^^H ^^^^^i^-ll, ^el ^^^^ ^^17> 500 A ol§>, ti>^2l§> 

711^ 50 ~ 500 A, «l-#2l*l-7fl^ 100 ~ 400 A-2-S. ^>^^S)iE.s. Sol<4 -^£1- S^^>ol 

^^^W. ojufl, ^^o^ 10%!- ^x] ^i^, a}^3]^>7fl^ 1 ~ 

10%. c-l^ «].^3jg].7))^ 3 > 8%S. ^t].^ 

<29> i 2bl- #S*>^. €^ £^#(200)01 ^^^^ ^^1 ^a-^-^l ^-y: 
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<30> ^7]o\]^^, ^Ej ^^7] ^<^^(27)^ ^e)^ ^2|-#(SiNx), n«><^]:^(SiCx) 

<3i> ^"^^(27)^ ^^^*>7l ^<^1 «fl'a(26)^ -^V^sl- ^l^l^^i ^ 

el wfl^(26) S'a<^l Ai-5i.^(£Al ^^)^ ;^1^5>7l ^^^^} ^ 

^Itbcf. #2l-^p> ^s^^ -^^ IE^f^(200)^ ^^^*>7l ^ofl ^Al§>7li4 -^41 S.^ 
f^(200)^ ^^J^ ^ ^el ^^^(27)^ ^^^*>7l .w>S. ^a]^ ^ Si^^^ . ^ 

# £^#(200)^ S.^ -^A]^ ^s. 9X^^, s.^^mo)^ ^ 

^^^}y] €^ S.^ <y-^l-^(in-situ)^ ^S. 9X^. o]z]^ s.^^ 

^} ^^5+ ^-B-t!: ^^7>^ SE^ ^S.qc> ;^l<i 7}^im ^>-§-*><^ 100 - 350 1: si 

<32> £ 2c# %i-^^>^, «oM ^«S^^(27)^ i^t!: ^^1 ^Hl /^l 2 

^28)* ^^^tbcf. £^^(200)^ ^^7> ^^s^ cf^ ^dts^- ^-§-*>£ 

^ I^B] n^(26)s\- ^el ^^^(27) :^]^^] 

^B] ^#^(210) ^ ^>^^^#(220)<^1 ^^^S. -^^^^JL, ^^1- ^^1#(23):n)- ^e] ^ 
^ ^o^^(27) 'a:^-^^f^(220)ol ^^^^irf. «oM £^^K25) 

^ ^^^(27) ^5|-^^#(220)<^1 

<33> >^7)<HlAi, 2 ^'?im28)^ c]-^ ^-f<^1^ ^1 1 - 

^ ^^^3^1-^ ^o] ti>^2}*>;^li?>, tiflAl ^^<H1^ 

i^^l ih^]-^ ^^^-^S. ^-g-S)^ tzf^ ^S^l-S-iE ^^^^ ^ ^nf. 
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1020030046295 #^ ^^]-: 2003/10/14 

<34> <^^^ 100 ~ 500 'C^ ^£ '^^•^l^i 1^ w>#^^>7llfe 1 ~ 5^ -^^ ^ 

^1^^-. tV^, ^^#(210) ^ <:>2l-^^#(220)^ ^^^^>7l ^t!: ^^-Is] ^^i^ 

^Bl ^^^^27) ^ ^-l^^^ ^'?1^(28) z^-z^-o^ ^^1- :g.^Al 

<35> ^^f^(210)^ £^#(200)^ €^71- <^^]B] -^cy-ofl ^ 

el tifl^(26)^ ^el ^4i<^l -8-«ll5l<H ^^^^4. ^s] wfl-ti(26) ^ ^ ^b] wll^(26) 

^ #*(23 ^ 25)^ ^ ^^^5]^ 'a:2}-^^#(220)^ ^<?lsi-(27)<Hl ^ 

^€ "1^^ £^#(200)^ ^^7]- ^^*>c^ ^]^t!: 

<36> tij-S!]- ^o], ^ ^iig^ Hfl^ul]- ^AV HJ.;^! ^^bV 7^1^ao^] 

<37> 
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1020030046295 ^^ <a^>: 2003/10/14 

11 

^^71 cfp>Ai si]^^ 5£^t!: <a^> ^^If^ •^<^1 ^^1 »^^] ^ 

^7l £^#0] ^A^^ >^«.oll nJ-^l ^om- ^ ^1 2 

^^J^Vji, <^1* ^^^1^ 'i*:'!! ^7l wfl^j^i- >^7l 
21 

^1 1 9X^^^. 

^1-71 ^± <ai-^tfloi^ l-el-SD> ^o'-^-^.^ € 

^^^]^ ^^^^m, ^y] ^^^^ ^^17V 50 ~ 500 Ao_S. ^^^^S.^- ZL i^oji^ 

^^^«^|-^ ^^>fil wfl-a IJ-'^. 
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[^^%'- 3] 

^1 1 ^1 2 ^J-ofl ^<H^i. 

^7] -^41 S^f-^ ^S.7> 1 ~ 10%7> ElS.^ ^>^^^>^ ^£^1 

4i/c>^ ^el 

1^^^%^ 41 

^71 s.^ Mg. Cd, Be, Sn. Pd Si)- -^^tl ^£^1 4i;^>^ «1] 

^7l tiflAi ^^o)i ^l7l*l-7l ^^H. >a-7l -^i iE^ 

^^^*V7l ^^711, ^^^5r>^ ^711 ^ ^^711^ ^o]s. cHi^ tb ^>^l<^l^i #s1-^^> 

^£^1 ^^>^ ^el tifl^ 

[^^*ch 61 

^1 5 ^J-ofl ^ol^i. 
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^7] l-E]-^n> ^-^^ ^^7>i 2E^ <a-S.a^<5V Till 7>>i# Al-g- 

100 ~ 350 SrS. '^^'^l^i ^^Is^V^ ^£^1 :ii^>^ afl>a aj-i^. 



7] 

^7] ^] 2 ^'^^ ^<^] ^7] ^ ^V7l AVs^^^f^o^ ^A^^ 

^^el ^5.^1 ^^}^ «fl^ 1}-^. 

8] 

^7] <^^^^ 100 ~ 500 'C^ SrS. ^^^0]]^^ ^^1^>^ ^-£^1 ^e) yfl^ 
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11 
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IS. 2b] 
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IS. 2cl 
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